Plasmids were visualized in strains of Lactobacillus plantarum by use of a rapid method. Plasmids pIP501 and pAMI1 were transferred by conjugation from Streptococcus strains to Lactobacillus plantarum, and recipient strains were showh to act as donors in crosses to S. lactis. Attempts to transfer these plasmids between strains of L. plantarum were not successful.
The lactobacilli are a commercially important group of organisms, particularly in the food-processing industry. The occurrence of plasmids in several species of lactobacilli has now been reported (1, 8, 10, 12) , and transfer of the antibiotic resistance plasmids pAM,1 and pIP501 to two species of Lactobacillus (6, 13) has been achieved. Lactobacillus plantarum is important in the production of fermented meats and vegetables, as well as in the fermentation of grass to produce silage. Genetic investigations will allow this species to be optimized for use in its present roles and permit its application to new industrial processes.
Strains used were as follows: L. plantarum NCDO 340, 343, 352, 704, 1193, and 1752; Streptococcus lactis NCDO 712 lac-(pAMP1); and S. faecalis JH2-1 and JH2-2(pIP501). Plasmids pAMP1 (2) and pIP501 (5) specify erythromycin resistance; pIP501 also specifies resistance to chloramphenicol. L. plantarum was grown on MRSB medium (4) and incubated at 37°C. S. lactis and S. faecalis were grown on M17 medium (11) (7). This method can be adapted to lyse larger batch cultures (1 liter) to isolate plasmid DNA from cesium chloride gradients. The RNase step and the chloroform-isoamyl alcohol extraction were omitted, and the DNA pellet obtained after precipitation was resuspended in TES buffer (3 ml) and then added to 3.25 g of cesium chloride and 150 RIl of ethidium bromide (1.5% [wt/vol] in TES buffer), then centrifuged (120,000 x g for 7 h at 10°C) in a vertical rotor. The plasmid band was collected, extracted with cesium chloridesaturated isopropanol, and dialyzed against TE buffer (2 h), with three changes of buffer.
In filter matings, equal amounts of donor and recipient (overnight cultures) were trapped on a filter (pore size, 0.45 ,um), which was then placed on nonselective medium and incubated overnight. Cells were washed off the filter, serially diluted, and spread on selective media. After incubation, colonies arising on each plate were counted. Controls of donor and recipient cells alone received the same treatment. Transfer was selected with erythromycin (50 ,ug/ml), and for pIP501, resistance to chloramphenicol (20 ,ug/ml) was subsequently tested as an unselected marker. The donor was counterselected with either streptomycin (1 mg/ml) or rifampin (400 p.g/ml). So that transfer frequencies could be determined, the number of cells per milliliter in each culture used was determined by dilution plating.
A rapid technique for visualizing plasmids in several strains of L. plantarum has been developed. This method is quicker than any previously published and can be readily adopted for use to distinguish between strains on the basis of plasmid content. The plasmid profiles of strains as visualized when the rapid screening procedure was used are shown in Fig. 1 variety of molecular forms, and care is needed in the interpretation of plasmid profiles. All of the plasmids identified in L. plantarum were small, and despite extensive examination by both our rapid lysis procedure and that reported previously (8), we were unable to visualize the three large plasmids reported in L. plantarum 352 (8) . Like other lactic acid bacteria examined to date, L. plantarum strains have a large complement of plasmids, which at present are cryptic, but we will now attempt to obtain derivatives of some of these strains which contain single plasmids or are plasmid free, so that the roles of the plasmids can be ascertained.
Frequencies for the conjugative transfer of pAM,B1 and pIP501 to L. plantarum are shown in Table 2 . No colonies were observed on control plates. Strains of L. plantarum 1752 to which either pAMP1 or pIP501 had been transferred were examined for the presence of these plasmids. Use of the large-scale plasmid preparation technique enabled both pIP501 and pAMP1 to be visualized (Fig. 2) . A previous publication (6) has reported that although transfer of pAMp1-encoded erythromycin resistance to L. casei was 
